Acylation of lysophospholipids by rabbit alveolar macrophages. Specificities of CoA-dependent and CoA-independent reactions.
Intact alveolar macrophages were found to acylate alkyl- and acyllysophospholipids with a high selectivity for arachidonate. A specific mechanism appears responsible for the incorporation of arachidonate into lysophospholipids in intact cells since the kinetic pattern for the formation of the 20:4 species was different from all other species. This specificity was investigated in more detail by examining the enzymatic acylation of 1-alkyl-2-lyso-sn-glycero-3-phosphocholine by macrophage membranes; in the absence of CoA, ATP, and Mg2+, this lysophospholipid was acylated with a high preference for arachidonate that was independent of added free fatty acids. The addition of CoA alone increased the rate of acylation of 1-alkyl-2-lyso-sn-glycero-3-phosphocholine, mainly due to an increase in the formation of species other than those containing arachidonate. When CoA, ATP, and Mg2+ were present, the macrophage membranes catalyzed the acylation of 1-alkyl-2-lyso-sn-glycero-3-phosphocholine without preference for arachidonate. A different apparent Km and Vmax was observed for reactions involving each cofactor condition. We conclude that the acylation of alkyl- and acyllysophospholipids by rabbit alveolar macrophages occurs by three separate mechanisms: a CoA-independent transacylation, a CoA-dependent transacylation (reverse reaction catalyzed by acyl-CoA acyltransferase), and an acyl-CoA-dependent acylation. The CoA-independent transacylation reaction is unique in that it is specific for arachidonate and accounts for the selective acylation of alkyl- and acyllysophospholipids by arachidonate in membrane preparations of alveolar macrophages. This reaction appears to be extremely important in the remodeling of phospholipid molecular species and the mobilization of arachidonate into ether-linked lipids. The transfer of arachidonate to 1-alkyl-2-lyso-sn-glycero-3-phosphocholine also is of importance in the final inactivation step for platelet activating factor (1-alkyl-2-acetyl-sn-glycero-3-phosphocholine), whereby 1-alkyl-2-arachidonoyl-sn-glycerol-3-phosphocholine (a stored precursor of both platelet activating factor and arachidonic acid metabolites) is formed.